The title molecule crystallizes as a dimethylformamide monosolvate, C 19 H 14 N 2 O 6 S 2 ÁC 3 H 7 NO. The molecule was expected to adopt mirror symmetry but slightly different conformational characteristics of the condensed benzothiazine ring lead to point group symmetry 1. In the crystal, molecules form two types of stacking dimers with distances of 3.464 (2) Å and 3.528 (2) Å between -systems. As a result, columns extending parallel to [100] are formed, which are connected to intermediate dimethylformamide solvent molecules by C-HÁ Á ÁO interactions.
Chemical context
Alkyl 1-R-4-hydroxy-2-oxo-1,2-dihydroquinoline-3-carboxylates are highly reactive compounds (Ukrainets et al., 2007) . They easily form the corresponding amides with primary and many secondary alkyl, aryl or hetarylamines and can be converted to 5,9-di- R-6,7,8-trioxodiquinolino [3,4-b; 3 0 ,4 0 -e]-4H-pyrans in high yields through thermolysis (Ukrainets et al., 2000) . The acylating ability is distinctly reduced in alkyl 1-R-4-hydroxy-2,2-dioxo-1H-2 6 ,1-benzothiazine-3-carboxylates (Ukrainets et al., 2014) . However, a similar heterocycle, 5,9-dimethyl-5H-pyrano [3,2-c:5,6-c 0 ]bis[2,1]benzothiazin-7(9H)-one 6,6,8,8-tetroxide (I) was synthesized based on methyl 4-hydroxy-1-methyl-2,2-dioxo-1H-2 6 ,1-benzothiazine-3-carboxylate (Ukrainets et al., 2013) . The molecular and crystal structures of its dimethylformamide solvate are reported in the present communication.
The puckering parameters (Zefirov et al., 1990) are: S = 0.51, = 44.8
, É = 28.9 for the C1-C2-C3-C4-N1-S1 ring (1) and S = 0.48, = 50.0 , É = 22.8 for the C5-C6-C7-C8-N2-S2 ring (2). The S1 and C1 atoms deviate by 0.669 (2) and 0.207 (2) Å , respectively, from the mean-square plane of the remaining atoms in ring (1). The corresponding deviations in ring (2) are 0.668 (2) and 0.270 (2) Å , respectively.
The 4H-pyran-4-one ring (3) adopts a sofa conformation with puckering parameters S = 0.14, = 24.7
, É = 22.6 . The deviation of C19 from the plane of the remaining atoms of (3) Dunitz, 1994) .
The molecule also contains shortened contacts (the HÁ Á ÁO van der Waals radii sum is 2.46 Å ; Zefirov, 1997) , which can be considered as attractive intramolecular interactions. However, the values of the corresponding C-HÁ Á ÁO angles for the pairs C17Á Á ÁO3, C18Á Á ÁO5, C3AÁ Á ÁO1A, C12Á Á ÁO1, C16Á Á ÁO1 (Table 1) are too small to allow them to be characterized as intramolecular hydrogen bonds.
A further analysis of the molecular structure revealed the presence of other shortened intramolecular contacts: H9Á Á ÁH17C = 2.21 Å (expected 2.34 Å ), H13Á Á ÁH18B = 2.28 Å (expected 2.34 Å ), H13Á Á ÁH18C = 2.31 Å (expected 2.34 Å ). These shortened contacts affect the very small pyramidalization of the nitrogen atoms; the sums of the bond angles centered at the N1 and N2 atoms are 354 and 356
, respectively.
Supramolecular features
In the crystal, molecules of (I) form columns extending parallel to [100] whereby centrosymmetric pairs of molecules within a column interact by -stacking interactions (Fig. 2) . The plane-to-plane distances between the -systems in the centrosymmetric dimers are 3.464 (2) and 3.528 (2) Å . The mean-square plane was calculated for O1 and all carbon atoms (with the exception of C19) of the polycyclic entity.
The dimethylformamide solvent molecules are situated between the columns (Fig. 3) and are bound by weak intermolecular hydrogen bonds including C9-H9Á Á ÁO1A i and C18-H18BÁ Á ÁO1A
ii (Table 2 ).
Database survey
A search of the Cambridge Structural Database (Version 5.38, update February 2019; Groom et al., 2016) for the benzothiazine skeleton revealed 34 hits. In all structures, the conformation of the benzothiazine fragment is similar. The title compound may be considered as a structural analogue of 5,9-diethyl-6,7,8-trioxodiquinolino[3,4-b;3 0 ,4 0 -e]-4H-pyran (Ukrainets et al., 2000) with the carbonyl groups being replaced by sulfonyl groups. Table 1 Hydrogen-bond geometry and short contacts (Å , ). 
Figure 2 Two types of stacking dimers in the crystal structure of (I).
Figure 3
The packing of the molecular entities in the crystal structure of (I) in a view along [100].
Figure 1
The structures of the molecular entities in solvated (I). Displacement ellipsoids are drawn at the 50% probability level.
Synthesis and crystallization
A mixture of methyl 4-hydroxy-1-methyl-2,2-dioxo-1H-2 6 ,1-benzothiazine-3-carboxylate (2.69 g, 0.01 mol) and diphenyl oxide (10 ml) was maintained on a metal bath at 493 K for 3 h, then cooled and diluted with ethanol (Fig. 4) . The precipitate was filtered off, washed with ethanol, and recrystallized from DMF. 1.86 g (37% yield) of a colourless substance were obtained, including yellowish crystals of the title solvate; m.p. 640-642 K (decomp.).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . Hydrogen atoms were located from difference-Fourier maps. They were included in calculated positions and treated as riding with C-H = 0.96 Å , U iso (H) = 1.5U eq (C) for methyl groups and with C-H = 0.93 Å , U iso (H) = 1.2U eq (C) for all other hydrogen atoms.
Acta Cryst. (2019). E75, 1076-1078 research communications Synthesis scheme for compound (I). SHELXL2016 (Sheldrick, 2015) ; molecular graphics: Mercury (Macrae et al., 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) . 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. (7) −0.0016 (7) C11 0.0494 (9) 0.0331 (7) 0.0508 (9) −0.0058 (6) −0.0023 (7) −0.0128 (7 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

